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Unravelling seismogenic structures by GNSS and SAR interferometry: from the
Philippine to the southwestern Taiwan

Min-Chien Tsai'"(minchyen@cwb.gov.tw), Ying-Hui Yang??, Jyr-Ching Hu2, Mario A. Aurelio®,
Manabu Hashimoto®, John Agustin P. Escudero®, Zhe Su®

Seismological Center, Central Weather Bureau, Taipei, Taiwan

Department of Geosciences, National Taiwan University, Taipei, Taiwan

School of Civil Engineering and Architecture, Southwest Petroleum University, Chengdu, China
National Institute of Geological Sciences, University of the Philippines, Quezon City, Philippines

Disaster Prevention Research Institute, Kyoto University, Kyoto, Japan

Gy B o B e

Key Laboratory of Crustal Dynamics, Institute of Crustal Dynamics, China Earthquake

Administration, Beijing, China

Key Words: GNSS, SAR interferometry, strain rate, out-of-sequence thrust, Ormoc Earthquake.

Abstract: Taiwan is located at the convergent plate boundary between Philippine Sea Plate and
Eurasian Plate, with rapid crustal deformation and very high rate of seismic activity. Frequent
disastrous earthquakes, including the latest Mw 6.4 Meinong event (6 February 2016) in the fold-
and-thrust belt of SW Taiwan, testify to the large seismogenic potential of the island. In SW Taiwan,
the horizontal velocity increases from about 40 mm/yr at Chianan to 55 mm/yr in the Kaoping area
with a counterclockwise rotation, and approximately half of 80 mm/yr plate convergence rate is
accommodated on the fold and thrust belt in the area. The anomalous high strain accumulations across
major structures and deformation front in SW Taiwan are revealed by the Continuous GNSS and SAR
interferometry. A dense continuous GNSS array composed of more than 400 stations was established
by the Central Weather Bureau and the other Institutes after the 1999 Chi-Chi Earthquake. GNSS and
SAR interferometry suggest that the deformation front in SW Taiwan may connect to the Manila
Trench which is extended to the Philippine where is also very seimogenic, the 2017 Mw 6.5 Ormoc
Earthquake in Leyte island is a case. Furthermore, the Chishan fault may connect to the splay fault
bordering the lower- and upper-slope of the accretionary wedge; it could be a major seismogenic, out-
of-sequence thrust (OOST) fault in SW Taiwan responsible for large magnitude earthquakes. This
setting resembles that of the Nankai accretionary wedge (Japan). We use multi-sight coseismic
interferograms to estimate the fault geometry and the Coulomb failure stress (CFS) of the Ormoc
event. The optimal model predicts the significant positive CFS change on the NW segment of the
Philippine fault in Leyte Island where is coseismic slip deficit and absent from aftershocks, which
indicates this area could be high risk of future seismic hazard. In the SW Taiwan, the assessment of
major seismogenic structures by considering strain accumulation between the frontal décollement
(deformation front) and OOST is a crucial topic. we will use GNSS and InSAR data to re-assess the

seismogeonic potential of the Chishan fault and the implications for the natural hazards in SW Taiwan.
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